The interaction of polypeptide neurotoxins with tetrodotoxin-resistant Na+ channels in mammalian cardiac cells. Correlation with inotropic and arrhythmic effects.
This paper describes the interaction of several polypeptide neurotoxins isolated from sea anemone toxins and scorpion venom with the tetrodotoxin-resistant Na+ channel of rat cardiac cells. The 22Na+ flux and tension development were measured to examine in parallel the cardiotonic and cardiotoxic effects of these polypeptides. Inotropic effects and arrhythmias were seen in the concentration range in which an action of the toxins on the Na+ channel was observed. The maximal inotropic effect was systematically observed at toxin concentrations below the concentration value observed for half-maximal stimulation of 22Na+ flux through the Na+ channel. Arrhythmias began at concentrations near the value for half-maximal stimulation of 22Na+ flux by the toxins. Toxins extracted from the sea anemones Anemonia sulcata and Anthopleura xanthogrammica were more active than scorpion toxins and sea anemone Radianthus paumotensis toxins. The most interesting among all the toxins tested for potential use in cardiotherapy was toxin II from Anthopleura xanthogrammica.